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Abstract

Bio-sand filter (BSF) is an environmentally friendly technology that is used to treat polluted
water such as sewage for homes, schools, and other public facilities. It is considered one of
the innovative solutions to water scarcity. The aim of this research is to study the possibility
of treating wastewater from dissolved total salts, ammonia, sulfur, chemical oxygen demand
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(COD), biological oxygen demand (BOD), and getting rid of bacteria using bio-sand filter
technology. The results were compared with the Libyan Standard Specification No. (451)
for the use of treated water in irrigation of green spaces. It was also compared with the results
of the treatment plant in Al-Zawiya Refinery for the year 2017. In this study, 40 liters of
wastewater from the Al-Zawiya Refinery Company was treated, and the treatment continued
for 36 days in a batch system the bio-filter reactor was a container made from plastic and it
contains layers of sand and gravel from two different sizes. The results indicated that the best
percentage of ammonia removal was on day 21 with an efficiency of 96.9%. The
concentration of total dissolved salts was also reduced from 3840 mg/liter to an acceptable
level on the first day, and it was the best after a week (2054 mg/liter). For COD and BOD,
the best percentage removal was on day 36 by 99.4 and 99.5%, respectively. The percentage
of bacteria removal was 83% at the end of the treatment period. The results obtained from
this research were compared with the Libyan standard specifications and it was found that
all the concentrations were within the specifications, and it was noted that most of the results
were better than the results of the treatment plant at Al-Zawiya Refinery. Also, the sulfur
was reduced from 140 to 2.7 mg/L with a 98% removal. These results indicated that the
(BSF) is an effective technology to treat wastewater to use in irrigating green spaces.
Keywords: Bio-sand filter, wastewater treatment, natural treatment, use of treated water for
irrigation.
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